A 

(D 



5' splice site 



5' 



AAOjgUAACU 

U,snRNP YSC35 





C U2AF 65 J 

UACOA A C m^mm UUUUUUUCCCUUUUUUUCCNCAO 



3' 



poly-(U/C)-sequence 3 < 6p| 6jto 



J 



association between the 5' splice site and the 3' splice site in the E-complex 




association b tween the 5' and 3' splic site at different points during splicing 



B 



mutated cellular pre-mRNA | 

cis splice 



cis splice 




5' exon N - 2 



(1) 

(2) 



intron n 



non terminal exon 



intron n+1 



5' exon N - 2 ~~[ exon N ~ 



! exon N 3' 



completed, mutated cellular mRNA 



c 

5' exonN-2 



mutated cellular pre-mRNA {= target) | 

e 



0) 



trans splice 



Inactivated 

3' 

splice site 



1 


exon N-1 




1 1 1 ■ 1 1 1 1 1 





Inactivated 
5' 

splice site 




repair pre-mRNA 



(2) 



5' exon N ■ 2 | axon N~ 



exon N 3' 



completed, intact cellular mRNA 



N-terminal exon 

5 '[ 




5S? repair pre-mRNA 

region 



= artificially generated 
new / other nucleotides 

= RNA-RNA-hybridisation area 
(via H-bonds) 



s 

a 
E 

d> 
c 

& 

C-termlnal exon 




repair pre-mRNA 



repair of int rnal, N- or C-terminal gene mutated exons by trans splicing 



TATA 

_____\/ 

enhancer promoter 

(1) 



AG 



GATC 



OT 



(2) 



cap — 



v y i / 

^ II 

coding repair DNA 

AO OAUC GU 

\! V !/ 



8$ 

AATAAA reg. 

\/i7 



r 

poly A 
cleav. 
site 



exon I 



AAUAAA 

/ 

•AAAA. , 



\/ 



repair pre-mRNA 



mutated cellular pre-mRNA (= target) 

GU 



5' 



exon N - 2 



!/ 



inactivated 
3' 

splice site 



GAGC inactivated 
\ / splice site 



(3) 



trans splice 




exon N - 1 



cap ■ 

AG. 



u) E 
GAUC 



trans splice 



* ! V !Z 



axon I 



intact 
gene 
region 




\ exo nN 3' 



completed Intact mRN4 



2 x trans splice reaction 



exon N - 2 


exon N - 1 | 


| exon N 3' 




GATC 




ds-cDNA 


\/ 


primer 


I 


II 


! ~~ 3' 





cis splice reaction 



GATC 



PCR product 

cleavage 
of PCR prod. 



. completed, 
(O a) mutated mRNA 



^ Mbol 
H I 



f 

GAGC 



iN-2 | 



exon N « 1 



(4 b) 

j exonN 3' 



(7 a) ds-cDNA 

5' — 



GAGC 



^ I primer 

3: 



(5 b) 



3' 



PCR prod. 



GAGC 

\/ 



= (6 b) 



identification of repair d (intact) 
and not r paired (mutated) mRNA oTpcr prod 



no cleavage 



^ Mbol 

» ~ (7 b) 



TATA 



G 

=====¥ 



AT6 

\/ 



GATC 



exon 1 



enhancer promoter^ 

(1) 



\7 

I exon 2 ll 



GT 

J/ 



- ds-cDNA f the first exones 



(2) cap C 



AUG 

\/ 



exon 1 



coding repair DNA 

GAUC GU 

w !/ 



exon 2 



repair pre-mRNA (with the first exons) 
and with a potent 5' splice site 



poly 
G7T- 

AATAAA reg. 

\ / 1 / 
—f — 

pofy A 
cleav. 
site 

AAUAAA 

\/ 

— AAAA. • 



mutated cellular pre-mRNA (= target) qagc inactivated 



5' exon 1 



(3) 



cap 



Intact 
gene 
region 



completed intact mRNA ™J 



1 x trans splice reaction 



exon 1 j 


exon 2 || 


j exon 3 3 1 




GATC 




ds-cDNA 


\/ 


primer 


I II I 3' 



AG 




cis splice reaction 



PCR product 

cleavage 
of PCR prod. 



GATC 

\/ 

II 



Mbol 



(6 3) compl " mutate d mRNA gagc 



(4 b) 



(7 a) 



exon 1 


exon 2 j$ 


exon 3 3' 


ds-cDNA 


GAGC 

\/ 


primer ( 5 b ) 


5' — I 


H 


I 3 



PCR prod. 

id ntif ication of r paired (intact) n cleavag 
and not repaired (mutated) mRNA of PCR p™<*> 



GAGC 



= (6 b) 

^ Mbol 

b ■< (7 b) 



TATA 



H 

enhancer promoter 

(1) 



AG GATC 

v . , y 

=J exon KM II 



TAG 

\/ 



Poly 

aataaa Reg. 

A/I / 



• ds-cDNA of the last exons 



(2) 



coding repair DNA 

AG 

\L 



GAUC 



UAG 



cap — 



w v/ 



exon N • 1 



Poly A 
cleav. 
site 

AAUAAA 

\/ 



exon N 



"Iaaaa.. 



repair pre-mRNA (with the last exons) 
and with a potent 3' splice site 



5' exon N«2 \ 



Inactivated 
3' 

splice site 



trans splice 



(3) 




GAGC 

\/ 



mutated cellular pre-mRNA 
(= target) 



exon N - 1 



exon N 3' 



8.1 



GAUC 



UAG 

\/ 



AAUAAA 

\ / 



exon N 



intact 
gene 
region 



completed intact mRNA ^a^ 



1 x trans splice reaction 



exon N - 2 | exonN-1 [| | exon N 3' (4 3) 



ds-cDNA 



GATC 

^ J primer 



I 



3 (5 a) 



cis spiice reaction 



PCR product 



cleavage 
f PCR prod. 



GATC 

\/ 



1 c 



(6 a) 



Mbol 



completed 

mutated mRNA ^ ^ 



GAGC 



(4 b) 



(7 a) 



5' 



exonN-2 | 


exonN-1 g 


exon N 3' 


ds-cDNA 


GAGC 

\/ 


primer ^) 


1 


H 


I 3' 




GAGC 

\/ 









PCR prod. 



a —J (6 b) 



identification of repair d (intact) no cl e 

and not r pair d (mutat d) mRNA of pcr prod. SSI 



^ Mbol 

3=Z= (7 b) 



(1) 



no extended, 
(no strong) 
A/G-region 

LysGIyArg Arg 

AAGGGUAGAAGG N — 
I I M i wi I I I I I 3 ' 30 



moderate 

strong 

5' splice site 

jr 



SR protein 



5) u i 



Arg' 

-CGGGUAGUGCCUUCCAACCUU' 

'.mm: 

UUCCAUUCA 5* 



cellular target RNA 

3' 



snRNA 



U,snRNP 



5' 



(2) 



extended, ver y strong 

strong 5' splice site 
A/G-Region j 

Lys Gly Arg Arg 

- AAGGGAAGAAGG N — I ■ | I | | I I I 

I i i I I i I I I I I I 3 * 30 I i I I I I I I I 

•UUCCAUUCA- 



trans-splice RNA 



SR protein 



5) u i 



-5' 



snRNA 

3 

U,snRNP 



Lys Gly Arg Arg 



inactivated 

5' 

splice site 

Arg 



5'- 

(3) 



■ AAGGGUAGAAGG N—CGGGUAGUGCCUUCCAACC 

I I I I I 1 1 I I I I I I I I 

• AUCACGGAAGGUUGG 
• ••••••• ••••••• 

extended antisense region 



cellular target RNA 

3' 



trans-splice RNA 



. AAAAAA ■ 



-N- 



ion V 

for RNA-RNA-hybridisation 



10-50 



cap • 



N- 




10-500 



LysGIyArg Arg 

AA^AaHIg^ ^rC^ G iT^ CCUUGGAACC 

I 1MI 3 ' 3 0 I I I I M I I I 

5' 



• • • • artifically generated 
A , U , C , G - Qther J nQW nucjeot j de 



I | e strength of H-binding 
X » mismatch (no binding) 

Y = RNA splice cleav, site 



SR protein 



UUCCAUUCA - 



snRNA 



U,snRNP 



methodes to pr f r the us of a 5' splice site on a trans-splice RNA 



5'- 

(1) 



5'- 

(2) 



moderate strong 
branch site 



cellular target RN A 

moderate strong 



U/C-region 



file 



no extended 
(no strong) 
A/G-region 
LysGlyArg Arg 



•UGUUA AC — N UUGUUUGUGUAUUUUAGAUU— N AAGGGUAGAAGG ■ 

| j|| | || 10-30 iixiiiyiyix'' 3-30 j( 

•AUGAUGUG 5' *~ " " x 




very strong 
branch site 



trans-splice RNA 

very strong 
U/C-region 



file 



extended, strong 
A/G-region 

LysGlyArg Arg 



-3" 



W\\ //^ N ~VV9YW?V???VV UCAGAUU ^N.— AAGGGAAGAAGG 3' 

AUGAUGUG 5" 



3-30 I I I I I I I I I I I I 



UjSnRNA ~^ 



U 2 snRNP 




5'- 

(3) 



inactivated 
3' 

splice site 



Ile cellular target RNA 

-UGUUA A AC — N— — UUGUUUGUGUAUUUUAGAUU 3' 

10 - 30 I f ■ 1 1 1 1 1 1 1 1 E 1 1 1 1 1 1 

N— — AACAAAC ACAUAAAAUCU ^ 

10-100 •••••••••••••••••• 



very strong 
branch site 



very strong 

orancn sue , . * . m 

U/C-region W _ 

• • * m m 9 m * Ile Lys GlyArg Arg 

"YtfYt //^ N —W?VW?V???Vy U CAGATO ^N — AAGGGAAGAAGG 

-AUGAUGUG 5' f ) / ~ 



'A-.- 

10-50 



-cap 



trans-splice RNA 

— j . ,rg Arg 
I AAGGGAAGAAGG 3' 

3-30 till I I I I t I 1 I 




methodes to prefer the use of a 3' splice sit on a trans-spl ic RNA 



read. 

w d7 r; \/ \/ n 

N _| _ -j f |r^ea3ellnK|ds-cDNAc ding from aa2 to th e last aa ] 

enhancer promoter rog|on w{th no ATQ ln read . to aa 2 Cod. DNA for an uncompl te A 

^ ^ tumour cell death protein c ieav. s 

AQ COdon UAG AAUAAA 



u y \/ \/ 

mJ I nm | B aea li mQUA rrtHInn frnm a» 5 to the last aa AAAA 



(2) cap— — — J J — — -C ^ | protease li. mRNA coding from aa 2 to the la st aa 



(yet) uncomplete tumour cell death pre-mRNA (with 2 linkers and codons for 
aminoacid (aa) 2 an the follow, aa and with a potent 3' splice site) 



AUG GU 



inactivated 
3' 

splice site 



tumour cell specific pre-mRNA 




exon 2 



exon 3 3' 



codon 
aa. 2 
I / 



UAG AAUAAA 

\/ \/ 

| protease II." mR N A coding from aa 2 to the l ast aa | AAAA . , 



AUG 

\/ 



codon 
aa. 2 



(4) 



5' 



axon 1 



protease li. | mRNA coding from aa 2 to the t ast aa 



UAG AAUAAA 

\/ \/ 



completed (active) hybrid mRNA with AUG start codon 



ATQ 



primer 1 ^ / 

(5)= 



codon 
aa. 2 
I/ 



exon 1 



li-li'-IUI-UH 



ds-cDNA coding from aa2 to the last aa 



TAG AATAAA 

\/ \/ 

I TTT. 
I AAA. 



ds-cDNA 



primer 1 

(6) = 




primer 2 



PCR analysis 



PCR product 



primer 2 



cellular 
translation 



Met 1 
\ I 



hybrid protein f ST 1 



^protease j 



Met1 aa2 
\ I ■ \l 

( — i — ) c 



tumour cell d eath protein (7) 

I cleavage by a 
W cellul. protease 

tumour cell death pr tein } (8) 



gen rati n of deadly proteins in tumour c lis after trans splicing 



start c don for a 
nonsense protein 
(out of frame to 
cod on aa. 2 of the 
cell death protein) 
AUG 



AO 



codon codon stop 

aa. 2 2nd Met codon 

cell death cell death nonsense 

protein protein protein 

AUG UAG 



(2) 



\/ 



\ i U \/ y , 

_ _ protease llnk| mRNA coding aa 2 to the l ast a a of cell death prot. | 

coding region for a nonsense protein 



Stop 
Codon 
Zelltod- 
Protein 

UAG AAUAAA 

\/ \/ 



cap ■ 



AAAA. 



unspliced cell death protein pre-mRNA In cytoplasm 



cellular 
translation 



(9) 



Q harmless, short nonsens protein 



safe generation of 
a nonsense protein 



M 



exon 1 Alpha-Feto-Protein (AFP) 



exon 2 AFP 



follow. 13 Introns 
and 1 3 exons of ■ 
AFP 



Met Lye He Ala Ser lie 

12 _ 28_ 2 1_21_H_ 

cap -N-AAC AUG AAG— N-AUAG GUGAG-N— WV7??f ? ff ??? ?7f "~ N ' 



-AAAA,. 




:: 1 1 1 1 1 1 I M 1 1 1 1 1 

GGAAGGUC GA AGGUAUHN' 



(1) 



'10-30 

cap*' 



Ala Ser 
2 3 



Val Ter 
376 



^UUCUUUCUCUCUUUCAG CU-^-^ — GCU UCU- N— GUU UAG-N— A AAA . , 

very strong 3* splice site j | pr ot. link . | 

I \ region from aa 2 to the last aa of HSV^Tk gene 



read, 
frame 
linker 



Met Lys 
1 2 



lie Ala 
28 29 



_ ^ _ - Ala Ser 
5-15 As. 2 3 



(2) 



cap-N 4 -AAC AUG AAQ — N^ AUAGCU- ^-ggg — GCU UCU- N~ 0 
felon 1 Al pha-Feto-P rotein ( AFP) | | p rot HnkJ 



Val Ter 
376 

GUU UAG— N; 



20-50 



-AAAA.. 



active hybrid mRNA with AUG start codon 



region from aa 2 to the last aa of HSWTk gene 



trans- 
splice 
junction 



I 



(3) 



Met Lys 
1 2 



He Ala 
28 29 



5-15 As. 



Ala Ser 



cellular 
translation 

val 
376 



c 



exon 1 AFP 



protease^ 
recognsjjg 



MSV/Th protein 



Bin ^) 



(4) 



exon 1 AFP 



Q protease ^ ^ 
2) [[ HSVnrk p rotein ^ 



cleavage by a 
cellul. protease 



generation of active HSV/Tk 
protein after RNA trans-splicing 



n 



inactivation 
.of DNA 
replication 
in tumor cells 



N 



N-terminal exon 



pre-mRNA A 



^ No cis-splice ^ 




exon N-1 



pre-mRNA B 



No cis-splice « 



C-termlnal exon 



c t; 
ai = 



/-| \ stimulation of trans-splicing 

1 1 by mutations in the cis splice sites in N- or C-terminal introns 



cis-splice 



la 
o u> 



exon N-1 



pre-mRNA A 



l| H exon N 



C-termlnal exon 



trans-splice 



. cis-splice 



pre-mRNA B 



exon 1 



Exon 2 



N-terminal exon 



(0 
0) 

O CO 



/o\ stimulation of trans-splicing 

* ' by activating cryptic splice sites in N- or C-terminal exons 



pre-mRNA A 



No cis-splice v ^ 



exon 1 



N-terminal exon 



pre-mRNA B 



exon N-1 



cis-splice 




C-terminal exon 



/o\ stimulation of trans-splicing by activating a cryptic splice site in N- or 
V ' C-t rminal x n and a mutati n in a cls-splic site in a N-terminal intron 



o 



(1) step 1: idendification potential pre-mRNAs for RNA trans-splicing 



unknown cellular pre-mRNA A unknown cellular pre-mRNA B 

with a 5' splice site (ss) that allows trans-splicing with a 3' splice site (ss) that allows trans-splicing 



5' ss 



trans-splice 



c 



probe / exploration 
RNA with a 3' ss 
(transferred into the cell) 



3' ss 



5' ss 



3' SS 

I 



trans-splice 



probe / exploration 
RNA with a 5' ss 
(transferred into the cell) 



sequencing 



primer B 
■ Q2ZD0 



primer A 



sequencing 



trans-splice product of probe / exploration RNA 
and cellular pre-mRNA A 

(PCR sequencing of the cDNA) 



trans-splice product of probe / exploration RNA 
and cellular pre-mRNA B 

(PCR sequencing of the cDNA) 



(2) step 2: idendification of potential natural cellular trans-splice products 




if such a trans-splice reaction occurs in the cells 



primer C 



primer D 



potential, natural generated trans-spliced (and also pathogenous) mRNA 

(PCR sequencing of the cDNA) 



principl of identification of yet unknown c llular mRNA trans-splice products 



unkn wn cellular pr -mRNA 
with a 5' splice sit (ss) that allows trans-splicing 

poly-(A)-sequence 

Iaaaaaaaaaaaaaaaaaaaaaaaaaaaa. . 
1 uuuuuuuuuuuuuuuuuuu-^ 

C-terminalexon / p l y.( U) . se q U ence J 



■UUUUUUUCCCUUUUUUUCCNCAG I _ ] AAAAAAAAA . 

probe / exploration RNA with a 3 1 ss 
(transferred Into the cell) 

association between a probe / exploration RNA and a cellular pre-mRNA that allows trans-spling 
by antisense pairing between a poly-U-region on the probe / exploration RNA and the 
poly-A-tail-region on the cellular pre-mRNA 



unknown pre-mRNA 

with a (cryprlc) splice site that allows trans-splicing and bound IJ^snRNP 

S^spliL site C-termlnal exon 



(2) 



AAGlGUAAGU ~_ * 1 AAAAAAAAA . 

l^snRNP YsC35) 




association 



CU2AF 3 Q 



C U2AF 65 J ) 

JCCCUUUUUUUCCNCA 
poly-(U/C)-sequence 

probe / exploration RNA with a 3' ss and with bound U2AF complex 



cap— ^— UUUUUUUCCCUUUUUUUCCNCAGj 

poly-(U/C)-sequence 



association of the 3' splice site on a probe / exploration RNA 

to a cryptic 5' splice site in a cellular pre-mRNA that allows trans-splicing 

by previously bound splice proteins in the E-complex 



Q prob / xploratlon RNA with a 5' splice site 



C 



10-40 



•AQAAGAACGGAAGAACAA -N AAG GOTJAGU N — — AAAAAA . 

10-30 l 10-30 



0) 

RNA trans-splice 



1 10-30 



tJUUUUUTJUUUUlTUUtJ 



5 . Cap N A <0/C)-t AG N NCATGN M — AAAAAAAAAAAAAAAAA 

" 10-1000? 1 9-15 10-500? 10-1000? 




cellular pre-mRNA with a 3' splice site that allows trans-splicing 



3 



5 ' Cap — U N AQAAGAACGGAAGAACAA — N AAG N — (no AUUUAAAU) AAAAAAAAAAAAAAAAA ^ 

18 30-60 10-60 | 10-1000? 

(2) generated trans-spliced mRNA fptfw 

X 7 junction 5 , AACCTTCCAACCGGCCAA 
^ TCTTCTOQCCTTCTTQTT — N TTC N (no TAAATTTA) TTTTTTTTTTTTTTT 

_ — 10-60 10-1000? — ■■ - 

5 • Cap — U N AQAAGAACGGAAGAACAA — N ■ AAG N—— — ■ (BS AUUUAAAD) 

18 30-60 10-60 10-1000? 

(3) cDNA-synthesis with primer: 5 • aaccggccaaccggccaa 




C 



TCTTCTTGCCTTCTTGTT — N.— q TTC N , flQ09 (no TAAATTTA) TTTTTTTTTTTTTTT -AACCGGCCAACCTTCCAA 5 

5 ' AQAAGAACGGAAGAACAA " ► 



c 



{4) 2nd strand ds-cDNA synthesis (1 x PCR) with primer: 5 • aoaagaacggaagaacaa 



- TCTTCTTGCCTTCTTGTT — N TTC N— — — (no TAAATTTA) TTTTTTTTTTTTTTT - AACCGGCCAACCTTCCAA 5 

5' AOAAGAACGGAAGAACAA —N 1 ^- 0 AAG N 10 " 10C ° ? ( no ATTTAAAT) AAAAAAAAAAAAAAA -"TTGGCCGGTTGGAAGGTT 3 

10-60 10-1000? 

(5) digest with Swa I: no cleavage possible (no ATTT/AAAT) 

3' 



c 



TCTTCTTGCCTTCTTGTT — M TTC N ( no TAAATTTA) ——TTTTTTTTTTTTTTT - AACCGGCCAACCTTCCAA 5 

5' AGAAGAACGCAAGAACAA — N 1 ^- 0 AAG N ^12221 ( no ATTTAAAT) AAAAAAAAAAAAAAA -TTGGCCGGTTGGAAGGTT 3 

10-60 10-1000? 

(6) so far uncleaved ds-cDNA 

3 • TCTTCTTGCCTTCTTGTT — N TTC N — (no. TAAATTTA) TTTTTTTTTTTTTTT —AACCGGCCAACCTTCCAA 5 

5' AQAAGAACGGAAGAACAA — N 1 — AAG N 10 " 10 { no ATTTAAAT) AAAAAAAAAAAAAAA -TTGGCCGQTTGQAAGQTT 3 

10-60 10-1000? — * 

(7) PCR with primer 5 • agaagaacgqaaqaacaa and with primer 5 ■ aaccttccaaccggccaa 

3 ' TCTTCTTGCCTTCTTGTT — N — TTC N— — (no TAAATTTA) — — TTTTTTTTTTTTTTT - AACCGGCCAACCTTCCAA 5 

"****' ~ 10-60 10-1000? _ 

5 ' AQAAGAACGGAAGAACAA — ► 

(8) , ■ m . sequencing with primer agaaoaacggaagaacaa 

' (case of unspliced 



TCTTCTTGCCTTCTTGTT — Ntt-tt- TTC CAATCA — N-— TAAA TTTA N— - — TTTTTTTTTTTTTTT -AACCGGCCAACCTTCCAA 
AGAAOAACGGAAGAACAA— N^|?. AAG GTTAGT -N-^|? ATTT AAAT N^^- AAAAAAAAAAAAAAA -TTGGCCGGTTGGAAGGTT 

10-60 10-60 . 10-30 



DNA cleavage with Swa I 



probe / explorat. RNA) f 

\ T 
PA 

(5) A i 

TCTTCTTGCCTTCTTGTT — N — - TTC CAATCA -N-— TAAA 
AQAAGAACGGAAGAACAA — *° AAG GTTAGT — N £~ ATTT 

10-60 10-60 

. ^ wtt ,j - piiia TTTA Nrr-rr- TTTTTTTTTTTTTTT -AACCGGCCAACCTTCCAA 

\uj cieavea os-cunm aaat n *°- 3U aaaaaaaaaaaaaaa -ttggccggttggaaggtt 

10-30 

(7) PCR with primer agaaoaacggaagaacaa and primer aaccttccaaccggccaa is unpossible after DNA 



c 



10-40 

AUUU AAAU — UACUA A CA - N — - UUUaUCCCTJUUUUUUCCNCAO AGAAGAACGGAAGAACAAG - N-— AAAAAAAAAAAAAAA —3 ' 

10-30 » ou*iiu 



probe / xploration RNA with 

R (1) 



5' Cap- — n ■ 



(no AUUUAAAU) 

o? ™— 



a 3' splice site 1 

T 5 1 Ca; 

RNA trans-splice I 



- GAG GUGAGU- 



"10-1000? 

cellular pre-mRNA with a 5' splice site that allows trane-epllclng 



N AAAAAAAAAAAAAAAAA 

10-1000? 




(2) 



5iCap — N — 

10- 



-<no. AUUUAAAU) 



generated trans-spliced mRNA junction 



-GAG AGAAGAACGGAAGAACAAG -H^j AAAAAAAAAAAAAAA —3 1 
splice 



^ CCCC (no TAAATTTA) 

5 » Cap — N ( no AUUUAAAU) 

10-1000? 

(3) cDNA-synthesis with primer: 



-CTC TCTTCTTGCCTTCTTGTTC -Nrj^TTTTTTTTTTTTTTT 5' 



- GAG AGAAG 



10-30 
'10-30 



AAAAAAAAAAAAAAA- 



•3' 



and after that terminal elongation with cytosins (C) 



5 » GGTTGGAAGGTTGGAAGGGGGG 

CCCCCC — N 

5 i cap — N 



10-1000? 



5 1 GGTTGGAAGGTTGGAAGGGGGG 
(no TAAATTTA) 3 • CCAACCTTCCAACCTTCCCCCC — N 10 . 1000? ' 



(Bfi AUUUAAAU) 



5 • Cap — N • 



(4) (a) annealing of primer: ggttgqaagqttggaaggoggg (4) (b) complete nucleot. completion 

to the primer sequence 



5 ' ggttggaaggttggaag 

3 ' CCAACCTTCCAACCTTCCCCCC — N 



10-1000? 



(no TAAATTTA) 



■CTC TCTTCTTGCCTTCTTGTTC -N^^-T^T 5' 



(4) (C) 2nd strand ds-cDNA synthes. (1 x PCR) with primers' ggttggaaggttggaag 



5 ' GGTTGGAAGGTTGGAAGGGGGG — N - 



( no ATTTAAAT) 



10-10007 

3 ' CCAACCTTCCAACCTTCCCCCC — M 1Q _ 10007 (Sft TAAATTTA) 

(5) digest with Swa I: no cleavage possible (no ATTT/AAAT) 



■ GAG AGAAGAACGGAAGAACAAG - N £^ A 17 A 3 ' 



•CTC TCTTCTTGCCTTCTTGTTC -Nj^qT^T 5' 



5 1 GGTTGGAAGGTTGGAAGGGGGG — N • 



(no. ATTTAAAT) 



3' CCAACCTTCCAACCTTCCCCCC — N rr~~T" (HQ. TAAATTTA) 



■ GAG AGAAGAACGGAAGAACAAG -K^^-^ A^A 3 1 
. CTC TCTTCTTGCCTTCTTGTTC -N^^ T 1? T 5 1 



10-1000? 

(6) so far uncleaved ds-cDNA 

5' GGTTGGAAGGTTGGAAGGGGGG — N— — (aft ATTTAAAT) 
3 » CCAACCTTCCAACCTTCCCCCC — N 10 " 100QT (no TAAATTTA) 

10-1000? — 

(7) PCR with primer 5 ■ ggttggaaggttggaag and with primer 5 ■ cttgttcttccgttcttct 

- CTC TCTTCTTGCCTTCTTGTTC 5 ' 



- GAG AGAAGAACGGAAGAACAAG 3 * 
• CTC TCTTCTTGCCTTCTTGTTC 5 ' 



3' CCAACCTTCCAACCTTCCCCCC — N- 
5 • GGTTGGAAGGTTGGAAG 



• (afl TAAATTTA) 



sequencing with primer ggttggaaggttggaag 



(8) 

(case of unspliced 

probe / explorat. RNA) y 

5 ' aOTTOOAAGGTTOaAAaaOGGO \.»« 1 7T5 XmT AAXT-TACTAACA-^— T s CCCT t COJCAO A0AA3AACGGAA3AACAAG 3' 

3 ' CCAACCTTCCAACCTTCCCCCC T N— — TlTAAA TTTA—ATGATTOT-N — — A GOGA GGNGTC TCTTCTTGCCTTCTTGTTC 5 ' 

18 10-40 . XO-30 a 6 

(5) + (6) A DNA cleavage with Swa I 



(7) PCR with primer ggttggaaggttggaag and primer cttgttcttccgttcttct is unpossible after DNA 



cellular pre-mRNA A with a 5' splice sft that allows trans-splicing 

51 Cap — N — CCAGGUUAACGUAACAAU — N —GAG GUGAGU N AAAAAAAAAAAAAAAAA 3 ! 

X Y k 10-1000? 



sequenced, known nucleotide sequence A 
(1) \ RNA trans-splice ? 



\ 



51 CaD N A (U/C) AG N—UUCAAGUCCAUGCACCUA—N— AAAAAAAAAAAAAAAAA 

V 10-1000? * 9-15 X Y 

sequenced, known nucleotide sequence B 
cellular pre-mRNA A with a 3' splice site that allows trans-splicing 



5 ' Cap — N— CCAGGUUAACGUAACAAU— N y — GAG N — UUCAAGUCCAUOCACCUA — N^— AAAAAAAAAAAAAAAAA 

sequenced, known nucleotide sequence A sequenced, known nucleotide sequence B 



(2) if RNA trans-splice occurs in vivo: generated cellular hybrid rnRNA 



^ CATTGTTA — N — CTC N — AAGTTCAGGTAC GTGGAT — N — TTTTTTTTTTTTTTT 5* 

5 ■ cap — N— CCAGGTOAACGUAACAAU— N^— GAG N^-DUCAAGUCCAUGCACCUA — N — AAAAAAAAAAAAAAAAA 

sequenced, known nucleotide sequence A sequenced, known nucleotide sequence B 



(3) cDNA synthesis with primer tttttttttttttttt 



5 1 CCAGGTTAACGTAACAAT — N — GAG N — TTCAAGTCCATGCACCTA 3 1 
3« GGTCCAATTGCATTGTTA — N*— CTC N^-AAGTTCAGGTACGTGCAT 5' 

(4) PCR with primer 5 • ccaggttaacgtaacaat and primer s • taggtgcatggacttgaa 



5 1 CCAGGTTAACGTAACAAT 

3 ' GGTCCAATTGCATTGTTA— N—CTC AAGTTCAGGTAC GTGGAT 5» 

(5) confirming sequencing with primer ccaggttaacgtaacaat 



final evidence on natural cellular trans-splice products 
generated by trans-splicing between two pre-mRNAs that both allow trans-splicing 



